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(54) BACKLIGHT UNIT 

(57)Abstract: 

PURPOSE: To provide a backlight unit capable of 
performing uniform back illumination without useless 
spot by improving the unevenness of luminance of the 
backlight unit to nearly a perfect state. 
CONSTITUTION: This unit is provided with a light source 
14, a reflection part 13 reflecting light from the light 
source, and a light diffusing part 1 1 arranged on the front 
side of the light source and diffusing the light directly 
made incident from the light source or the light guided 
after reflecting the light from the light source by the 
reflection part; and illumination for an equipment 
arranged on the front side is performed through the light 
diffusing part in the unit. A light absorption part 21 is 
provided at a spot corresponding to an area A where the 
luminance of the light source 14 is specially high in the light 



LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of 

http://wwl9ipdl.ncipi.go.ip/PAl/result/detaiymair^wAAA4WaG3wDA406273761Pl.htm 7/6/2006 



A(21> AQ0) 

I ft / ■ ; h J •!! 

1 14a n 140 ' 



diffusing part 11. 



Searching PAJ 



Page 2 of 2 



rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 
[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



)://wwl9ipdl.ncipi.goop/PAl/result/detaiymain/wAAA4WaG3wDA406273761Pl.htm 7/6/2006 



JP,06-273761,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is arranged at the light source, reflective section [ which reflects the light from this light 
source ], and front-face side of the above-mentioned light source. It has the optical diffusion section 
which diffuses the light which carries out direct incidence from this light source, or the light to which 
the light from the above-mentioned light source is reflected and led in the above-mentioned reflective 
section. The back light unit characterized by preparing the light absorption section in the part 
corresponding to the field of the above-mentioned light source where especially brightness is high at the 
above-mentioned optical diffusion section in the back light unit which illuminates the device arranged 
on a front-face side through this optical diffusion section. 

[Claim 2] The back light unit according to claim 1 which said a part of light source is formed the shape 
of R, and in the shape of U character, and is characterized by masking said optical diffusion section 
black in the part corresponding to R-like section or the U character-like section of this light source. 
[Claim 3] The back light unit according to claim 2 characterized by the field masked by the black of this 
optical diffusion section and the adjoining field being masked by white while said optical diffusion 
section is masked black in the part corresponding to R-like section or the U character-like section of said 
light source. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the back light unit for illuminating from back the liquid 

crystal display unit built in the liquid crystal display. 

[0002] 

[Description of the Prior Art] Conventionally, such a back light unit is constituted as shown in drawing 
5 . In drawing, the back light unit 1 equips the 1 side of a case 2 with the circuit board 5 for driving the 
light source 4 while holding the light source 4 of U character-like fluorescence tubing arranged at the 
front-face side of a reflecting plate 3 and this reflecting plate 3 in the case 2 comparatively formed in the 
thin shape. 

[0003] Furthermore, the optical diffusion member of diffusion plate 6 grade is arranged at the front- face 
side (it sets to drawing and is the bottom) of the above-mentioned light source 4, and the light from the 
light source 4 or the light reflected with this reflecting plate 3 toward the reflecting plate 3 from the light 
source 4 carries out incidence. Thereby, the diffusion plate 6 diffuses such light, makes them the 
illumination light of the shape of a uniform field, and irradiates a front-face side (it sets to drawing and 
is the bottom). 

[0004] This illuminates from behind the liquid crystal display unit (not shown) arranged at the front- face 
side (it is the bottom with a drawing) of the back light unit 1, the display is floated, and visibility is 
raised. 

[0005] Here, when carrying out back lighting of the liquid crystal display unit etc. as mentioned above, 
the illumination light needs to be irradiated by homogeneity over the whole screen of a liquid crystal 
display unit. That is, if nonuniformity is in the illumination light, the brightness of a liquid crystal screen 
will distribute, and it will become the display nonuniformity of a screen, and will be hard coming to 
check the contents of a display by looking. 

[0006] And even if it is going to diffuse the light from the light source 4 only with the diffusion plate 6 
in the case of the back light unit 1 , brightness nonuniformity will be produced by the difference of 
distance with the specific field of this diffusion plate 6, and the light source 4 etc. 
[0007] Then, as shown in dra wing 6 , masking in monochrome ink, such as for example, white ink or 
gray ink, is performed to field 6a which has faced the light source 4 of the diffusion plate 6 by printing 
etc. Under the present circumstances, white ink is printed for example, in the shape of a dot, and it forms 
a majority of that dot, so that it is close to the light source 4. Thereby, since the part nearer to the light 
source 4 has more dots of white ink, the light from the light source 4 is reflected that much, and it is 
hard coming to penetrate it with the diffusion plate 6. As the diffusion plate 6 whole, brightness 
nonuniformity is lessened and it is made to perform more uniform back lighting by this. 
[0008] 

[Problem(s) to be Solved by the Invention] Here, in such a back light unit 1 , as shown in drawing 5 , in 
accordance with the configuration of the light source 4 which becomes with fluorescence tubing with 
which the part was formed in the shape of U character, the above-mentioned printing pattern was formed 
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and the part A corresponding to the U character-like section of the light source provides the dot in ink by 
printing etc. in accordance with the configuration. However, the part A of the diffusion plate 6 was a 
part with most quantity of light from the light source 4, and even if it formed the above-mentioned 
pattern, it was not able to lose brightness nonuniformity of the periphery section including the field A of 
the diffusion plate 6, and other fields. 

[0009] That is, if it is in the above-mentioned part A, even if it forms a pattern like illustration in white 
ink and reflects the light from the U character-like section of the light source 4 by this pattern, since 
there is much quantity of light of that reflected light, it will be reflected further and this will leak to a 
front-face (top face) side. For this reason, there was a problem that extinguishing a bright section could 
not be finished in the periphery section of the diffusion plate 6. 

[0010] Moreover, since it was not suitable for carrying out back lighting of the liquid crystal display etc. 
about this part since the field containing A near the edge of the diffusion plate 6 serves as a bright 
section brighter than a perimeter, it could not use but there was a fault that the area of the screen of that 
part display will also be restricted, after all. 

[001 1] In view of the above point, the brightness nonuniformity of a back light unit is in **, and this 
invention improves it in the condition more completely, and aims at offering the back light unit which 
can carry out uniform back lighting without a more useless part by this. 
[0012] 

[Means for Solving the Problem] The reflective section in which the above-mentioned purpose reflects 
the light from the light source and this light source according to this invention, It is arranged at the front- 
face side of the above-mentioned light source, and has the optical diffusion section which diffuses the 
light which carries out direct incidence from this light source, or the light to which the light from the 
above-mentioned light source is reflected and led in the above-mentioned reflective section. In the back 
light unit which illuminates the device arranged on a front-face side through this optical diffusion 
section, it is attained by the back light unit by which the light absorption section is prepared in the part 
corresponding to the field of the above-mentioned light source where especially brightness is high at the 
above-mentioned optical diffusion section. 

[0013] The back light unit of this invention is desirable, said a part of light source is formed the shape of 
R, and in the shape of U character, and said optical diffusion section is masked black in the part 
corresponding to R-like section or the U character-like section of this light source. 
[0014] The back light unit of this invention is still more desirable, and the field masked by the black of 
this optical diffusion section while said optical diffusion section was masked black in the part 
corresponding to R-like section or the U character-like section of said light source, and the adjoining 
field are masked by white. 
[0015] 

[Function] According to the above-mentioned configuration, the part corresponding to the field of the 
light source where especially brightness is high is equipped with the light absorption section at the 
optical diffusion section of the back light unit of this invention. For this reason, it is reflected like before 
in such a part of the optical diffusion section, the light from the light source does not leak, this part 
becomes brighter than a perimeter, and it is not said that brightness nonuniformity is produced. 
[0016] 

[Example] Hereafter, the suitable example of this invention is explained to a detail based on an 
accompanying drawing etc. In addition, since the example described below is a suitable example of this 
invention, desirable various limitation is attached technically, but especially the range of this invention 
is not restricted to these modes, as long as there is no publication of the purport which limits this 
invention in the following explanation. 

[0017] Drawing 1 shows the suitable example of the back light unit of this invention. The back light unit 
10 is equipped with the reflecting plate 3 as the reflective section held in the comparatively thin case 12 
where the front face (it sets to drawing and is a top face) was opened wide, and two or more U character- 
like fluorescence tubing 14 as the light source arranged at the front-face side of this reflecting plate 13 in 
drawing. 
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[0018] It is formed in a thermoplastics you pyrene, Lexan, etc., and, as for this case 12, the circuit board 
15 for driving the light source 14 is formed in that 1 side. From the open section of a case 12, it is 
inserted in, and the diffusion plate 1 1 as the optical diffusion section makes, and hold immobilization is 
carried out. Thereby, this diffusion plate 1 1 covers the front-face side of the above-mentioned light 
source 14. 

[0019] Here, the above-mentioned reflecting plate 13 is constituted by metal plates, such as for example, 
white resin and aluminum, or this using what carried out white paint. In this example, this reflecting 
plate 13 is arranged behind three fluorescence tubing 14, 14, and 14 which formed near the center in the 
shape of U character (it sets to drawing and is the bottom) as illustrated, and it has become the 
configuration which reflects the light from these fluorescence tubing in a front-face (it sets to drawing 
and is the upper part) side. Moreover, although not illustrated, the desirable metal shielding plate is 
arranged on the background of this reflecting plate 13 or a case 12. 

[0020] An acrylic board and an opaque white plate are used suitably, the light which carries out 
incidence from the back (background) is diffused, and the above-mentioned diffusion plate 1 1 irradiates 
it at a front-face side. In addition, the diffusion sheet (not shown) formed in the pan of this diffusion 
plate 1 1 by turning crimp processing on a front-face side (setting to drawing top-face side) at a 
polycarbonate etc. may be arranged. Thereby, the light from the diffusion plate 1 1 is condensed and the 
brightness of back lighting can be raised. 

[0021] Furthermore, in each fluorescence tubing 14 of the diffusion plate 1 1 and the part which 
counters, i.e., drawing, if it is in this example, the reflective pattern in white ink is formed in the shape 
of a dot like illustration at the rear-face side. 

[0022] This reflective pattern meets like illustration the configuration of the fluorescence tubing 14 
which is the light source, and forms the dot 17 in white ink, and, more specifically, as for the part near 
the fluorescence tubing 14 which is moreover the light source, the consistency of that dot is high. 
[0023] When the light injected from each fluorescence tubing 14 reaches the direct diffusion plate 1 1 by 
this, or when it is reflected by the reflecting plate 13 and the light injected from each fluorescence tubing 
14 is led to the diffusion plate 1 1, the quantity of light increases, so that it is close to the light source. 
According to such the quantity of light, light was reflected with the reflective pattern 17, and 
equalization of the quantity of light of the illumination light which penetrates the diffusion plate 1 1 is 
achieved. 

[0024] However, since the field A near [ since some fluorescence tubing 14 is formed the shape of R and 
in the shape of U character ] the side edge section of the diffusion plate 1 1 corresponding to this part 14a 
has much quantity of light irradiated from behind, it will become bright especially. Even if it centralizes 
many dots on this point and the field concerned and forms the reflective pattern 1 7 in them, when the 
light reflected by this reflective pattern 17 leaks, it will become brighter than a perimeter or other parts. 
[0025] So, as shown in drawing ! , masking 21 as shown in the tooth-back side which is an opposed 
face with the fluorescence tubing 14 of the diffusion plate 1 1 with a slash in black ink is performed to 
this field A. This black masking section 21 is formed of technique, such as printing, so that it may 
become a predetermined configuration for example, in black ink. 

[0026] Thereby, since an excessive light which the fluorescence tubing 14 irradiates is absorbed by this 
black masking section 21, it can prevent that the light more than a complement is irradiated from the 
field A of the diffusion plate 1 1 by back lighting. 

[0027] Furthermore, the white masking 22 is preferably formed in the part B which faces across the 
above-mentioned field A of the diffusion plate 1 1 . In this case, a white masking pattern can be formed in 
the field of illustration printing etc. in white ink. Thus, by constituting, the brightness of the whole field 
(A, B) of the edge of the high diffusion plate 1 1 of especially brightness can be lowered, and, moreover, 
brightness nonuniformity can be improved nearly completely. 

[0028] Drawing 3 and drawing 4 are drawings explaining such an operation. As shown in drawing 3 , 
about the part corresponding to the above-mentioned fields A and B of the diffusion plate 1 1 , the 
brightness in alignment with D-D is shown in drawing 4 . In this drawing, the brightness shown by the 
dotted line shows the brightness at the time of performing only masking of white ink to the field of A 
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and B of the diffusion plate 11, and brightness when the chain line performed black masking to area A 
to the field of these A and B and, as for the brightness of the masking ****** ca se of a black chisel and 
a continuous line, masks white in area B is shown, respectively. 

[0029] Only by masking white, the whole brightness is high and, moreover, it is extremely bright in area 
B so that clearly also from this drawing. Therefore, it is bright in the edge of the diffusion plate 1 1 as a 
whole, and since brightness nonuniformity is also large, this part is difficult to use as the display screen 
of a liquid crystal display. 

[0030] Moreover, when only black masking is performed, brightness can be reduced as a whole and, for 
this reason, it can prevent to some extent that the edge of the diffusion plate 1 1 becomes extremely 
brighter than other parts. However, about the brightness nonuniformity in this A and area B, it turns out 
that there is still room of an improvement. 

[0031] If the brightness shown as the continuous line is seen, while being able to reduce the whole 
brightness on the other hand as compared with the case where the above-mentioned white is masked in 
the periphery section of the diffusion plate 11, also in this area A and area B, it has almost uniform 
brightness. For this reason, when using this field for the back lighting of a display screen, it will be in a 
very desirable condition. 

[0032] Thus, while according to this example being able to lower the brightness of the part 
corresponding to the field A about the light source of the diffusion plate 1 1 where especially brightness 
is high and being able to improve the brightness nonuniformity between other fields of the diffusion 
plate 1 1, the display screens, such as a liquid crystal display screen corresponding to this field, are used 
effectively, and a screen product can be expanded conventionally. Moreover, if two colors are masked, 
brightness nonuniformity will be improved also in the fields A and B which are the periphery sections 
(edge part) of this diffusion plate 11, and uniform lighting will be attained. 

[0033] Moreover, since black masking and black and white masking can be easily formed using the 
conventional diffusion plate, such amelioration of them is attained by low cost. And it is not necessary 
to worry about the brightness nonuniformity in the periphery section like before, and the back light unit 
of brightness high as a whole can be constituted by masking such two colors. 

[0034] In addition, in an above-mentioned example, although fluorescence tubing which formed near the 
center in the shape of U character as the light source is used, this invention can be applied to what used 
the light source of different types, such as a cold cathode tube of LED or other configurations, and a 
miniature bulb, in addition to such the light source. That is, brightness nonuniformity is improvable by 
masking two above-mentioned colors by relation with the diffusion section, according to the 
configuration, if it is the light source of a configuration from which the brightness of the illumination 
light is locally different. Furthermore, the back light unit of this invention is applicable not only to a 
liquid crystal display but the back lighting of other various devices. 
[0035] 

[Effect of the Invention] As stated above, according to this invention, more completely, the brightness 
nonuniformity of a back light unit can be in **, and can be improved in the condition, and the back light 
unit which can carry out uniform back lighting without a more useless part by this can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw ingJJ It is the outline perspective view showing the suitable example of the back light unit of this 
invention. 

[Drawing 2] It is the expansion top view showing the diffusion plate periphery section of the back light 
unit of drawin g 1 . 

[Drawing 3] It is the outline top view of the back light unit of drawing 1 . 

[ Drawing 4] It is drawing showing the luminance distribution of the periphery section of the back light 
unit of d ra wing 1 . 

[Drawing .5] It is the outline perspective view showing an example of the conventional back light unit. 
[Dra wing 6] It is the expanded sectional view of the back light unit of drawing 5 . 
[Description of Notations] 

10 Back Light Unit 

1 1 Diffusion Plate 

12 Case 

13 Reflecting Plate 

14 Fluorescence Tubing 

15 Circuit Board 

21 Black Masking Section 

22 White Masking Section 
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